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L34: Entry 7 of 12 File: USPT Apr 17, 2001 



DOCUMENT -IDENTIFIER : US 6219577 Bl 

TITLE: Iontophoresis, electroporation and combination catheters for local drug delivery 
to arteries and other body tissues 



Abstract Text (1) : 

Catheter-based devices for enhancing the local delivery of drugs, pharmaceuticals, 
plasmids, genes, and other agents into the wall tissues of tubular compartments of the 
living body. One catheter device provides an electrical driving force that can increase 
the rate of migration of drugs and other therapeutic agents out of a polymer matrix 
into body tissues and cells using iontophoresis only. Another device uses iontophoresis 
only, electroporation only, or combined iontophoresis and electroporation. In the 
latter device, the two procedures may be applied sequentially in any order without 
removing or repositioning the catheter. 

Brief Summary Text (2) : 

The present invention relates in general to devices for enhancing the local delivery of 
drugs, pharmaceuticals, plasmids, genes, and other agents into tissues or cells of the 
living body. In particular, the present invention relates to catheter-based devices 
which provide an electrical driving force that can increase the rate of migration of 
drugs and other therapeutic agents out of a polymer matrix into body tissues and into 
cells using iontophoresis only, electroporation only, or combined iontophoresis and 
electroporation. The two procedures may be applied sequentially in any order without 
removing or repositioning the catheter. In addition, the present invention relates to 
catheter devices which, if used in arteries, veins, or compartments of the heart to 
electrically enhance drug delivery to the tissues, do not seriously compromise blood 
flow through the vessel during treatment. 

Brief Summary Text (20) : 

Accordingly, it is an object of the present invention to provide devices for 
electrically enhancing the local delivery of drugs, pharmaceuticals, plasmids , genes, 
and other agents. 

Detailed Description Text (2) : 

The present invention is directed to devices for electrically enhancing the local 
delivery of treatment agents, such as drugs, pharmaceuticals, plasmids, genes, and 
other agents, into the wall tissues or cells of the living body. These devices are 
constructed and arranged to target certain tissue and cell locations and deliver the 
treatment agents directly to those locations, while minimizing any effects of the 
treatment agents on non-targeted tissues and cells. 

Detailed Description Text (15) : 

As used herein, the term 11 electroporation" means the temporary creation of holes or 
aqueous pores in the surface of a cell membrane by an applied electrical potential and 
through which therapeutic agents may pass into the cell. Electroporation is now widely 
used in biology, particularly for transfection studies, where plasmids, DNA fragments 
and other genetic material are introduced into living cells. During electroporation 
pulsing, molecules which are not normally membrane permeant are able to pass from the 
extracellular environment into the cells during the period of induced reversible 
membrane permeabilization . The permeabilized state is caused by the generation of an 
electrical field in the cell suspension or tissue of sufficient field strength to 
perturb the cell surface membrane's proteolipid structure. This perturbation (sometimes 
referred to as dielectric breakdown) is believed to be due to both a constituent charge 
separation and the effect of viscoelastic compression forces within the membrane and 
it's sub-adjacent cytoskeletal structures. The result is a localized membrane thinning. 
At a critical external field strength, pores or small domains of increased permeability 
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are formed in the membrane proteolipid bi- layer. 
Detailed Description Text (45) : 

When used for electroporation, the catheter may be connected to a suitable pulse 
generator . The generator sends pulses to the tissue across narrow electrode gaps. These 
pulses are preferably of a field strength (volts/cm.) in the range used for cell 
electroporation and generated at low and physiologically acceptable peak input 
voltages. For example a peak input voltage of, for example, 3 0 volts with electrode gap 
widths of 0.2 mm would give a field strength of 1.5 kV/cm. (i.e. 50. times. 30 volts). A 
reduction in electrode gap width or an increase in input voltage would give a 
corresponding increase in field strength. 

Detailed Description Text (48) : 

Iontophoretically enhanced delivery requires that the therapeutic agent carry a net 
charge under physiological conditions whereas electroporation alone would be used for 
delivering treatment agents that are not sufficiently ionized to iontophorese well into 
tissues. Electroporation may also be the preferred strategy for enhancing localized 
cellular targeting of a systemically administered agent such as in tumor chemotherapy. 
Anti -tumor, anti -mitotic or anti -neoplastic agents include, but are not limited to, 
alkaloids, anthracyclines , platinum conjugates, antimetabolites, DNA alkylating agents, 
antisense oligonucleotides, folic acid and purine antagonists, immunomodulators , 
interleukins antibody conjugates, anti -growth factors, and anti -angiogenic factors and 
the corresponding receptor antagonists, as also various phosphodiesterase and protein 
kinase inhibitors . 
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